CHAPTER 5
METABOLISM OF ALKYL BENZENES

There have been considerably more studies on the metabolism of
alkyl benzenes  in mammals  than in nonmammalian species.    Moreover,
the various  steps  involved  in the conversion of  alkyl benzenes to
their end products in mammals are fairly well understood.

Although metabolic  studies in all organisms are of considerable
importance  to the evaluation of  the disposition of alkyl benzenes
in the environment,   few such investigations have been performed in
nonmammalian species.     The degradation of alkyl benzenes by various
microbial  species has received the most attention,  whereas little
information is available on the metabolism of alkyl benzenes in
insect   species and higher plants.     The literature contains no informa-
tion on the metabolism of  these compounds in birds,   fish,   or other
major groups  of  organisms.

METABOLISM IN MAMMALS

In mammals,   enzymes  convert alkyl benzenes to many different
metabolites   (Williams,   1959).     The formation rates of these metabo-
lites may differ markedly among animal species and among certain
strains and individuals within a species.    Moreover,   the activity of
the  enzymes may be altered  considerably by compounds  that are present
in the environment.     Such alterations contribute to  the metabolic
variability of  these compounds.

The  initial  step  in the metabolism of alkyl benzenes is
hydroxylation,  which is catalyzed by cytochrome P-450 enzymes  (Daly,
1971).     This  process occurs mainly in the endoplasmic reticulum of
the  liver and,   probably,   to a lesser extent in the kidney,   intestine,
lung,   and skin.    Hydroxylation may take place either on the aromatic
ring or  on the alkyl group, but  the conversion of the alkyl group to
alcohols usually predominates.    A metabolite that is a primary alcohol
is usually oxidized first  to an aldehyde by alcohol dehydrogenase
and  then to  a carboxylic  acid by aldehyde dehydrogenase and aldehyde
oxidase  (McMahon,   1971).     Long-chain carboxylic acids then undergo
3-oxidation by mitochondrial  enzymes until either benzole acid or
phenylacetie acid is formed  (Williams,   1959).     In most mammalian
species  these acids  are conjugated with glycine to  form hippuric
acid and phenaceturic acid.     However,  in Anthropoidae,   including
human beings,   phenylacetie  acid is also conjugated with glutamine to
form phenacetylglutamine  (James et al.,   1972).     In some instances,
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